P NMR evaluation of hypoxic stress in brain of animal models.
Quantification by NMR of hypoxic stress is best afforded by the ratio of phosphocreatine (PCr) to inorganic phosphate (Pi). The thin cranium and sternum of neonates affords ideal conditions for NMR evaluation of impaired oxidative metabolism. Brains of animal models (dog and cat) are best studied with muscles retracted with the rf coil placed on the bare skull. 31P and 1H (lactate) signals are time shared with a doubly tuned coil. Servo-stabilized hypoxia gives simplified steady state analysis. Hypoxic insults of the brain are evaluated by the integral of the deviation of the PCr/Pi ratio from the normoxic values. Generally, a deviation of 1 unit of PCr/Pi for an interval of 3 hr will lead to a severe metabolic damage and recovery from hypoxia is often 30-fold delayed. Comprehensive monitoring of energy metabolism (PCr/Pi), respiratory chain redox states, intracellular pH and lactate accumulation allow the calculation of integrated pH and lactate "insults" and thus offer new insights on the effects of hypoxia on brain oxidative metabolism.